Chronic ischaemic cardiovascular disease (CICD) is a major cause of mortality and morbidity worldwide. The primary objective of the CICD-Pilot registry was to describe the clinical characteristics and management modalities across Europe in a broad spectrum of patients with CICD.
Introduction
Coronary artery disease (CAD) remains the first cause of death worldwide and is a major burden for healthcare systems. 1, 2 It is expected to remain the leading cause of mortality and morbidity in 2020 despite considerable progress in diagnosis and treatment. 3 The landscape of CAD diagnosis and management has considerably changed with new stress imaging modalities for the diagnosis, improved prevention measures, and more efficient revascularization therapies, whereas ageing populations are more prone to develop the disease and are therefore at high risk of myocardial infarction, sudden cardiac death, or heart failure. Scientific societies such as the European Society of Cardiology (ESC), the American College of Cardiology, and the American Heart Association have recently updated their recommendations accordingly. 4, 5 In addition, important geographic variations in presentation, risk factors, and diagnostic modalities have been identified in a previous European survey on patients with stable angina presenting to European cardiologists. However, this survey did not include any followup and was therefore unable to assess whether clinical outcomes are influenced by geographic variations or not. 6 In this context, it is important to reassess in a contemporary environment the clinical profile and the diagnostic and treatment strategies of a broad spectrum of patients with chronic ischaemic cardiovascular disease (CICD).
As atherosclerosis is a systemic disease, it is also important that physicians appreciate the importance of detecting atherosclerosis in other vascular beds than the coronary circulation and, as shown in the Reduction of Atherosclerosis for Continued Health (REACH) Registry, a substantial percentage of patients with chronic CAD have indeed frequently cerebrovascular disease, low extremity artery disease, or both. 7 The purpose of the CICD registry is therefore to characterize CICD including patients with peripheral artery disease (PAD) in terms of demographic characteristics, clinical profiles management, and outcomes and to identify inter-regional differences and potential gaps between actual treatment and evidence-based recommendations in participating countries.
The CICD-Pilot phase is aimed at validating the structure, performance, feasibility, and quality of the data set, with the intention of extending the survey to other participating ESC countries into a long-term registry.
Baseline characteristics and treatment modalities of patients recruited in the 10 participating countries are described in this article.
Methods

Study design
The CICD-Pilot survey is an international prospective observational longitudinal registry in CAD and/or PAD patients with 3-year follow-up.
The study has been approved by local Institutional Review Boards, and all patients gave informed consent in accordance with national and local regulations. Patients were recruited in 100 centres from 10 countries selected on the basis of geographic distribution: † two Western European countries (France and Germany, 20 centres, n ¼ 405 patients); † two Northern (Latvia and Lithuania, six centres, n ¼ 404 patients); † three Eastern (Poland, Romania, and Russian Federation, 45 centres, n ¼ 1025 patients); † three Southern (Greece, Italy, and Portugal, 29 centres, n ¼ 586 patients).
The National Cardiac Societies of each participating country agreed to participate in the programme and were asked to select centres able to recruit patients for four different cohorts: † Cohort 1: consecutive patients with chronic CAD and non-ST elevation acute coronary syndrome undergoing a percutaneous coronary intervention (PCI) within 72 h from symptom onset, enrolled in the catheterization laboratory (ACS PCI group); † Cohort 2: consecutive patients with chronic stable CAD undergoing elective coronary intervention enrolled in the catheterization laboratory (elective PCI group); † Cohort 3: stable CAD patients enrolled in general hospitals and clinics without interventional and cardiovascular surgery facilities (stable CAD group); † Cohort 4: consecutive patients with peripheral artery interventions (PAD group).
The theoretical number of participating centres for each country was decided according to the population of each country: one centre with interventional facilities per two million inhabitants for cohorts 1 and 2, with a maximum of 30 centres per country and about 15 -30 centres per country for cohort 3. Centres performing more than 30 procedures per year were selected to recruit in cohort 4. However, the actual number of centres was lower than expected, and overall one hundred centres took part in the survey. Each centre was asked to enrol at least 20 consecutive patients. Local monitoring visits were performed to check the quality of the collected data and the consecutiveness of enrolment in a sample of centres chosen on a monitoring risk-based strategy.
The survey was conducted by an independent executive committee (Appendix), responsible for the formulation and implementation of the study protocol.
A steering committee, composed of two co-chairpersons of the executive committee and of each national coordinator of the study, was created in order to ensure national feedback on the protocol and proper implementation of the survey at the national level.
The EURObservational Research Programme (EORP) department of the ESC was appointed to (i) coordinate the project and the operations of the CICD-Pilot; (ii) provide support to the committees, national coordinators, and participating centres; and (iii) ensure quality control of data and study procedure.
This survey was approved by each local or national Institutional Review Board according to the national regulations of each participating country. No data were collected before detailed information was provided to the patient, and a signed informed consent was obtained.
The database was set up at the European Heart House, according to the requirements defined by the Executive Committee, and the statistical analyses were performed by the EORP Department.
Statistical analysis
Univariate analysis was applied to both continuous and categorical variables. Continuous variables were reported as mean + SD and/or as median and interquartile range (IQR). Among-group comparisons were made using a non-parametric test (Kruskal -Wallis test). Categorical variables were reported as percentages. Among-group comparisons were made using a x 2 test or a Fisher's exact test if any expected cell count was less than five.
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A two-sided P-value less than 0.05 was considered statistically significant. All analyses were performed using SAS statistical software version 9.4 (SAS Institute, Inc., Cary, NC, USA).
Results
From April 2013 to December 2014, 2420 patients were enrolled: 755 in ACS PCI, 933 in elective PCI, 531 in stable CAD, and 201 in PAD.
Ten patients did not provide consent and are therefore not included in the database.
Clinical profile of the patients
The baseline characteristics of the overall population and of the four individual cohorts are provided in Table 1 .
Mean age was 66.6 years and was slightly higher in patients enrolled in ACS PCI or elective PCI cohorts than in stable CAD and PAD cohorts. Female patients accounted for 30.5% of the patients. Diabetes mellitus was reported in 29.2% of the patients and was more prevalent (49.3%) in cohort 4. Smoking (current/former) was observed in 54.6% of the patients and was highly prevalent in cohorts 1 (60.4%) and 4 (64.7%) .
A history of hypertension was reported in 82.6% of the cases and of hypercholesterolaemia in 74.1%. About 16.6% of the female patients and 51.4% of the male patients had an age of ,55 (females) and ,60 years (males) at the time of first cardiovascular disease manifestation. Mean systolic blood pressure was higher in the PAD patients than in those from the other three cohorts.
A history of previous ST elevation acute coronary syndrome (STEMI) and non-ST elevation acute coronary syndrome (NSTEMI) Median ( was reported in 24.5 and 20.2% of the cases, respectively, but a history of STEMI and NSTEMI was less common in the PAD cohort (10.9 and 6.5%, respectively). About 67.5% of the patients had a previous history of stable CAD, and most of these patients were in Canadian Cardiovascular Society, Class I or II (71.9%). A history of previous stable CAD was less frequent in the ACS PCI and PAD cohorts. About 46.4% of the patients had undergone a previous PCI and 14.7% a previous coronary artery bypass surgery, and the proportion of patients with a previous peripheral revascularization was much higher in the PAD patients (33.3%) than in the other cohorts (3.2 -3.7%) .
Approximately 16.4% had experienced a previous cerebrovascular disease and 15.1% had a history of atrial fibrillation. Chronic obstructive pulmonary disease was reported in 7.0% of the patients and malignancy in 6.6%. About 54.8% of the patients had at least three of the following major cardiovascular risk factors: diabetes mellitus, hypertension, hypercholesterolaemia, smoking, or early manifestation of cardiovascular disease, and the proportion was particularly high (70.6%) in PAD patients.
Previous cerebrovascular disease was reported in 44.3% of the PAD patients, compared with 11-17.1% in the other cohorts. Similarly, a history of chronic kidney disease was more common in the PAD cohort (16.5 vs. 9.3 -13.6%).
Investigations
Non-invasive investigations Baseline investigations performed during admission/consultation or during the previous year are given in Table 2 . Mean serum creatinine was slightly increased in this elderly population as was fasting glucose. Fasting glucose was higher in the PAD and ACS PCI cohorts than in the other two cohorts.
Total cholesterol was 169.9 + 49.3 mg/dL and low-density lipoprotein (LDL) cholesterol was 101.7 + 42.7 mg/dL. LDL cholesterol was higher in the ACS PCI patients than that in the other patients.
An Median ( (52.5 + 11.3%), whereas left ventricular hypertrophy was reported in nearly half of the patients. A Holter monitoring was performed in 14.5% of the patients, mainly in cohorts 1 and 3 (13.7 and 28.0%, respectively).
An exercise test was performed during/within 1 year preceding admission/consultation in 21.2% of the cases, whereas stress imaging techniques were uncommon [myocardial scintigraphy 4.0%, cardiac computed tomography (CT) 2.0%, and cardiac magnetic resonance imaging (MRI) 0.9%]. An implantable cardioverter defibrillator had been implanted in only 2.2% of the patients before admission.
Invasive investigations
As expected, time to coronary angiography differed substantially between ACS PCI and elective PCI cohorts; 80.5% of the patients with elective angiography had their procedure done at least 1 month after the onset of symptoms, whereas 70% of the patients with NSTEMI were referred to the catheter laboratory within 72 h.
About 15.6% of the patients enrolled in cohorts 1 and 2 had left main disease and 33.5% a single vessel (.50%) disease, whereas 27.9% had lesions on two arteries and 22.9% on three arteries.
Fractional flow reserve (3.7%), thrombus aspiration (1.5%), and optical CT (0.8%) concerned only a limited number of patients. Table 3 provides the drug treatments before admission/consultation and Table 4 treatments at discharge. Before admission, angiotensinconverting enzyme-inhibitors (ACE-I) or angiotensin receptor blockers (ARBs) were prescribed in 67.8%, beta-blockers in 63.8%, diuretic agents in 30.7%, dihydropiridine (DHP) calcium channel blockers in 19.6%, nitrates in 11.1%, amiodarone in 2.8%, ivabradine in 3.1%, ranolazine in 1.4%, and trimetazidine in 3.8%.
Drug treatments
Statins were prescribed in 67.5% of the patients. Atorvastatin accounted for 64.2% of those prescriptions and simvastatin 19.7% (data not shown).
Insulin therapy and oral antidiabetic agents were prescribed in 9.4 and 19.9% of the patients, respectively.
Vitamin K antagonists were prescribed in 7.4%, new oral anticoagulants in 1.8%, aspirin in 68.2%, clopidogrel in 29.6%, and other antiplatelet agents in 3.4% of the patients.
Drug treatment before admission differed between groups: patients with PAD or cerebrovascular disease were less prone to receive ACE-inhibitors or beta-blockers and more likely to be treated with dihydropyridine calcium channel blockers, statins, glucoselowering medications, aspirin, and clopidogrel.
ACS PCI patients were less likely to be treated with ACE-Is, mineralocorticoid receptor antagonists (MRAs), diuretics, dihydropyridine calcium channel blockers, and statins before admission than the elective PCI and the stable CAD patients.
At discharge, the prescription rate of ACE-inhibitors/ARBs (82.9%), beta-blockers (80.2%), and statins (92.7%) as well as aspirin (90.3%) and clopidogrel (66.8%), or other antiplatelet agents (12.3%) markedly increased. Yet, the drug regimen at discharge differed between the four cohorts, particularly between PAD patients and those included in the other three cohorts.
This was also true for combination therapy: 71.5% of the patients received a combination of ACE-I/ARB, aspirin, and statins at discharge when compared with only 44.5% before admission.
The rate of prescription of recent antianginal agents was low, 4.1% for ivabradine and 1.4% for ranolazine, as was the utilization of new antiplatelet agents except in cohort 1 (26.4%). Table 5 summarizes key demographic data and management modalities in the current CICD-Pilot registry and in the previous Euro Heart Survey (EHS) on stable angina published in 2005.
Only three patients died in hospital: one in cohort 1, one in cohort 3, and one in cohort 4.
Discussion
The CICD-Pilot survey shows substantial trends in the changing profile of patients with CICD in Europe as well as management modalities. It also shows important differences across the four cohorts of patients.
Clinical profile
Compared with a previous EHS conducted in Europe and including 3779 patients with stable angina pectoris, patients enrolled in the CICD-Pilot survey were older and had more frequently a history of diabetes, dyslipidaemia, hypertension, cerebrovascular disease, and malignancy, whereas the rate of chronic pulmonary disease was similar. 6 Also the proportion of patients with severe angina defined by a CCS class III was higher in the cohort of patients with planned PCI than in the previous survey. These findings suggest that patients with CICD are more complex and have more comorbidities than 10 years ago. The plasma level of LDL cholesterol was lower in our registry than that in the previous EHS. This likely reflects a higher prescription rate of statins (67 vs. 48%) and other lipid-lowering agents and suggests that guideline recommendations for the management of hypercholesterolaemia are better implemented. The mean LDL plasma level reported here remains, however, higher than the current recommended target in patients with established cardiovascular disease (≤70 mg/dL). 4 The clinical profile of the patients enrolled in the CICD registry is closer to that of patients enrolled in the CLARIFY registry, a large contemporary international registry of patients with stable CAD with/without angina and with/without documented ischaemia enrolled in many countries across the world. 8 We also observed important differences in the clinical profile of the four cohorts of patients. Specifically, PAD patients were older, had a higher systolic blood pressure, were more likely to be males, smokers, or to be affected by comorbidities such as diabetes mellitus, hypertension, chronic kidney disease, cerebrovascular disease, or chronic obstructive pulmonary disease than the other patients. This finding illustrates the broad spectrum of clinical presentation of patients affected by atherosclerosis and confirms data from large international registries. 
Investigations
Evaluation of cardiac function by echocardiography is recommended by the ESC guidelines in all patients with stable CAD in order to identify regional wall motion abnormalities, measure ejection fraction, and evaluate diastolic function. 3 In the CICD-Pilot registry, it was measured only in 70% of the patients overall and only in one-third of patients with PAD. Assessment of myocardial ischaemia during hospitalization/ consultation or within 1 year was made in only 50% of the patients with stable CAD and 37% of those with planned elective angioplasty, a much smaller proportion than that observed in the previous European survey.
The use of new imaging modalities including cardiac CT, myocardial scintigraphy, or cardiac magnetic resonance was marginal, and most of the stress test procedures used conventional exercise test. The low rate of use of modern imaging modalities may in part be explained by geographic variations and related differences in access to these techniques as .40% of our patients were recruited in Central/Eastern European countries. We indeed found that there was a statistically significant lower use of stress imaging modalities (myocardial scintigraphy, P , 0.001 and MRI, P , 0.0022) and of CT scan, P , 0.001, in Eastern countries, compared with the other three European regions.
Nevertheless, these findings show that implementation of the recent ESC guidelines in which imaging stress testing plays a central role remains suboptimal and that there is room for improvement.
Drug treatments
Important differences exist between this pilot registry and the previous EHS regarding antianginal therapies at discharge: the use of beta-blockers was higher in the current survey, whereas nitrates were prescribed nearly five times less and calcium antagonists slightly less than in the EHS population.
Similarly, the use of ACE-inhibitors and aspirin was markedly higher in the CICD-Pilot survey. As the use of other antiplatelet agents was not recorded in EHS, no comparison is possible with our study regarding this point.
Differences inherent to the constitution of cohorts (i.e. NSTE-MI and PAD patients) may account for some of the variations observed in drug therapy. We indeed observed that PAD patients were less likely to be treated by ACE-Is, beta-blockers, MRAs, or antianginal drugs and more likely to be on diuretic agents, dihydropyridine calcium channel blockers, insulin, or oral antidiabetic agents than the patients enrolled in the other cohorts. In contrast, use of aspirin at discharge was high (except in stable CAD patients) as was the use of clopidogrel or other antiplatelet agents. Overall, our findings suggest that guideline-recommended therapies are better implemented in the current registry than they were in 2005.
Another important observation is the fact that both antianginal drugs and drugs recommended for secondary prevention were substantially more prescribed at discharge than before admission or consultation, suggesting that physicians taking care of the patients enrolled in the CICD-Pilot registry tried to implement guidelinerecommended therapies. 4 Overall, the rate of prescription of therapies used in secondary prevention is similar to that observed in the most recent EuroAspire IV studies. 9, 10 In these large European registries enrolling patients from 78 centres in 24 countries with established CAD, a high use of these therapies was reported, but large variations in secondary prevention practice were noticed among centres. There are, however, important differences in the rate of prescription of life-saving drugs or antianginal medications between the CICD-Pilot survey and the CLARIFY registry: the rate of prescription of ACE-Is/ARBs, beta-blockers, aspirin, and particularly of thienopyridines at discharge is higher in the CICDPilot registry. This is partly due to the fact that our study enrolled patients with NSTEMI, but geographic variations between different regions of the world may also be responsible for these differences.
This registry has important limitations. Although the setting of recruiting centres was clearly defined and uniform across different countries (catheter laboratory for cohorts 1, 2, and 4 and clinics in hospital without cardiovascular interventional facilities for cohort 3), selection of centres was made on a voluntary basis, and we therefore cannot exclude a centre bias regarding the clinical profile, the investigations, and the treatment of patients enrolled. Medical history was recorded by investigator's report as usually performed in observational studies. However, guidance was provided in the case report form for important definitions including hypertension, hyperlipidaemia, or myocardial infarction.
Important heterogeneity also exists between the cohorts due to different inclusion criteria, but the registry has tried to capture all aspects of CICD, except STEMI and recent stroke.
Important geographic variations may also exist and reflect different levels of availability/affordability of diagnostic procedures and treatments. The limited size of the current pilot registry makes analysis of these potential geographic variations difficult and could lead to erroneous conclusions. It should be better evaluated in the forthcoming European long-term registry.
As we did not record the dosage of main classes of anti-ischaemic or preventive medications, we are unable to assess the proportion of patients at target recommended doses.
Finally, this registry being a pilot phase, only a limited number of countries are represented. Nevertheless, this registry demonstrated the feasibility of this data collection on CICD in 10 European countries and will be followed by a long-term registry, including all volunteer members of the ESC with outcome measures.
In summary, the CICD-Pilot registry enrolled patients with the whole spectrum of ischaemic cardiovascular artery disease, except for patients with ST elevation ACS.
It shows that European patients with CICD tend to have multiple comorbidities and that diagnostic procedures recommended by international guidelines are not put in practice in all patients. There is, however, a trend for better treatment by antianginal medications and preventive drugs, compared with previous observations. Whether this improvement in the management of CICD impacts favourably on outcomes deserves follow-up studies such as the forthcoming long-term CICD registry of the ESC.
